ABSTRACT We describe here a double-stranded RNA mycovirus, termed Fusarium graminearum alternavirus 1 (FgAV1/AH11), from the isolate AH11 of the phytopathogenic fungus F. graminearum. Phylogenetic analysis showed that FgAV1/AH11 belongs to a newly proposed family, Alternaviridae. This is the first report of a mycovirus in the family Alternaviridae that infects F. graminearum.
M
ycoviruses with double-stranded RNA (dsRNA) genomes are grouped into seven families (Reoviridae, Partitiviridae, Chrysoviridae, Totiviridae, Quadriviridae, Megabirnaviridae, and Endornaviridae) and one genus (Botybirnavirus) (1). Hammond et al. (2) proposed to establish a new genus, Alternavirus, and a novel family, Alternaviridae, to accommodate Alternaria alternata virus 1 (AaV1) and Aspergillus mycovirus 341 (AMV). To date, only four reported mycoviruses belong to the family Alternaviridae, namely, AMV (1), AaV1 (3), Aspergillus foetidus mycovirus (AfMV) (4), and Fusarium poae alternavirus 1 (FpAV1) (5) .
The AH11 strain of F. graminearum was incubated in potato dextrose broth for 4 days at 25°C and 180 rpm in the dark. The mycelia collected were used for dsRNA extraction by the CF-11 cellulose chromatography method. Random primers (5=-GACGTC CAGATCGCGAATTCNNNNNN-3=) were used to synthesize cDNAs (TransGen) from purified dsRNA. The resulting cDNAs were amplified using one specific primer (5=-GACGTCCAGAT CGCGAATTC-3=) and 2ϫ TransTaq high-fidelity PCR super mix (TransGen). The amplified PCR products were purified, ligated to the PMD18-T vectors, and transformed into Trans T1 chemically competent cells (TransGen) for sequencing. Based on the sequences obtained, dsRNA-specific primers were designed for reverse transcription PCR. The 3= RNA ligasemediated rapid amplification of cDNA ends (RLM RACE) protocol was performed as described previously to clone the termini of the dsRNAs (6, 7).
Agarose gel electrophoresis and sequence analysis of the AH11 strain dsRNA extraction indicated the presence of the segments dsRNA1, dsRNA2, and dsRNA3. The complete nucleotide sequences of dsRNA1, dsRNA2, and dsRNA3, excluding the poly(A) tails at their 3' termini, were 3,524 bp, 2,470 bp, and 2,460 bp in length, respectively. FgAV1/AH11 dsRNA1, dsRNA2, and dsRNA3 each contained a single putative open reading frame (ORF1, ORF2, and ORF3, respectively). ORF1 (nucleotide [nt] positions 81 to 3452) of FgAV1/AH11 dsRNA1 was found to encode a putative protein of 1,123 amino acids (aa) with a predicted molecular mass of 126 kDa and contained a conserved domain corresponding to RNA-dependent RNA polymerase (RdRp) (nt positions 1245 to 2336). However, no conserved domains were detected in the putative proteins encoded by ORF2 (756 aa, 83.5 kDa) and ORF3 (743 aa, 81.1 kDa). To study the relatedness between FgAV1/AH11 and other dsRNA viruses, a phylogenetic tree based on the putative RdRp sequence of ORF1 revealed that FgAV1/AH11 formed an independent phylogenetic branch together with FgAV1/AH11, AaV1, AfMV, and AMV.
Among these four viruses, FgAV1/AH11 was most closely related to FpAV1 with 98% (ORF1), 99% (ORF2), and 98% (ORF3) aa sequence identities, suggesting that FgAV1/ AH11 and FpAV1 belong to the same virus species. However, the genomic composition of this family differed between AaV1 (4 segments, 1.4 to 3.6 kbp) (3), AfMV (4 segments, 2.0 to 3.6 kbp) (4), AMV (4 segments, 1.5 to 3.6 kbp) (2), and FpAV1 (3 segments, 2.4 to 3.6 kbp) (5). FgAV1/AH11 and FpAV1 both lack the fourth segment. Thus, we concluded that FgAV1/AH11 belonged to the newly proposed family Alternaviridae. This is the first report of a dsRNA mycovirus in the family Alternaviridae that infects F. graminearum. Accession number(s). The whole-genome sequence of FgAV1/AH11 has been deposited in GenBank under the accession no. MG254901, MG254902, and MG697236.
